Intracellular degradation of Fc gamma RIII in mouse bone marrow culture-derived progenitor mast cells prevents its surface expression and associated function.
Although mouse interleukin-3-dependent, bone marrow culture-derived progenitor mast cells (BMMC) and a Kirsten sarcoma virus (KiSV)-immortalized mouse mast cell line (MC4w) both express on their surfaces receptors for the Fc portion of IgG (Fc gamma R), only MC4w degranulate upon Fc gamma R perturbation. As shown by surface iodination and SDS-polyacrylamide gel electrophoresis analysis of deglycosylated proteins immunoprecipitated with the Fc gamma R-specific monoclonal antibody 2.4G2, a 26-kDa protein, identified as Fc gamma RIII by immunoblotting with antibody to Fc gamma RIII, was predominantly expressed on the surface of MC4w but minimally on BMMC. However, both BMMC and MC4w expressed mRNA for Fc gamma RIII as determined by RNA blot analysis, and both translated Fc gamma RIII as assessed by intrinsic radiolabeling and SDS-polyacrylamide gel electrophoresis analysis of deglycosylated monoclonal antibody 2.4G2 immunoprecipitates. Pulse-chase analysis showed that intrinsically radiolabeled Fc gamma RIII was stable in MC4w cells but was degraded rapidly in BMMC and that newly synthesized Fc gamma RIII remained sensitive to digestion by endoglycosidase H in BMMC but rapidly became resistant in MC4w. These data suggest that the deficiency in surface Fc gamma RIII expression on BMMC is due to the degradation of Fc gamma RIII in the endoplasmic reticulum. Immunoprecipitation of surface Fc gamma R and Fc receptors for IgE (Fc epsilon RI) from digitonin-extracted cells followed by immunoblotting with antibody to Fc epsilon RI gamma-chain showed that gamma-chain is associated with surface Fc epsilon RI and Fc gamma R in MC4w, but only with Fc epsilon RI in BMMC, which lack surface Fc gamma RIII. Inasmuch as BMMC are progenitors of serosal mast cells, which, like MC4w, express surface Fc gamma RIII and undergo Fc gamma R-mediated activation, the data suggest that maturation of BMMC enables Fc gamma RIII to bypass degradation in the endoplasmic reticulum, resulting in the acquisition of functional Fc gamma RIII/gamma-chain complexes on the cell surface.